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Vienna from across the Danube at night. Sehr schön!
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SNOLAB is located on the traditional territory of the Robinson-Huron Treaty of 1850, 

shared by the Indigenous people of the surrounding Atikameksheng AnishnawbekFirst 

Nation as part of the larger Anishinabek Nation.

We acknowledge those who came before us and honourthose who are the caretakers of 

the land and the waters. 

Land Acknowledgment
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SNOLAB

ωSNOLAB hosts rare event searches and 

ƳŜŀǎǳǊŜƳŜƴǘǎΦ LǘΩǎ ƭƻŎŀǘŜŘ н ƪƳ ǳƴŘŜǊƎǊƻǳƴŘ ƛƴ 

the active Vale Creighton nickel mine near 

Sudbury, Ontario, Canada. 

ωSNOLAB is operated jointly by University of 

Alberta, Carleton University, Laurentian 

¦ƴƛǾŜǊǎƛǘȅΣ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ aƻƴǘǊŜŀƭΣ ŀƴŘ vǳŜŜƴΩǎ 

University

ωSNOLAB operations are funded by the Province 

of Ontario, and the Canada Foundation for 

Innovation



SNOLAB by Numbers



5

Science Strategy

ωThe science at SNOLAB iscurrently focused on fundamental particle 

physics. Primarily looking at further investigating the nature of matter. 

Specifically:

ωWhat is the nature of dark matter?

ωWhat is the nature of the neutrino?

ωSNOLAB is interested in collaborating on any scientific research that 

requires deep underground facilities. For example:

ωNeutrino observatories (solar, supernovae, geo, reactor, etc.)

ωEffects of radiation on biological systems

ωEnvironmental monitoring (nuclear non-proliferation, aquifers, etc.)

ωEffects of radiation on quantum technologies





SNOLAB Layout

Ladder Labs

PICO40, SBC, CUTE, SuperCDMS

J-Drift

SENSEI, DAMIC, SENSEI

Life Sciences Lab

REPAIR

Halo Stub

HALO

potential breakthrough for 

future expansion

Low Background Lab

HPGeassay/screening, XRF, Radon Boards, FLAME

XIA, CTBT Dual HPGe

7

SNO Cavern

SNO+, SNO+ Te

Potential for large 

project after 2035 

Cryopit

nEXO/LEGENDCube Hall

DEAP-3600, PICO500, NEWS-G

potential for large project after 2026

5000 m2 of class 2000 cleanroom underground. 

<2000 particles >0.5 ˃m in diameter per ft3

Current Experiments

Future Experiments

Laboratory Facilities

Experiment Areas

Electrical Shop

Machine Shop

Plants

UPW, Scintillator, TeDiol, TeA
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SNOLAB Science is making an impact at TAUP 2023

ά{ǘŀǘǳǎ ŀƴŘ ǇǊƻǎǇŜŎǘǎ ƻŦ ǘƘŜ {ǳǇŜǊ/5a{ 5ŀǊƪ aŀǘǘŜǊ ŜȄǇŜǊƛƳŜƴǘέ ςStefan Zatschlerin Dark Matter 1A

ά.ŀŎƪƎǊƻǳƴŘ ǎƛƳǳƭŀǘƛƻƴǎ ŦƻǊ ǘƘŜ {ǳǇŜǊ/5a{ ŜȄǇŜǊƛƳŜƴǘ ς9ŦŦƛŎƛŜƴǘ D9!b¢п ǎƛƳǳƭŀǘƛƻƴǎ ǳǎƛƴƎ LƳǇƻǊǘŀƴŎŜ .ƛŀǎƛƴƎέ ςBirgit 

Zatschlerin Dark Matter 1A

άLƴǾŜǎǘƛƎŀǘƛƴƎ /ƻƳǇǘƻƴ ǎǘŜǇǎ ƛƴ {ǳǇŜǊ/5a{ {ƛ HVeVŘŜǘŜŎǘƻǊǎέ ςSudiptaDas in Dark Matter 1A

ά{ŜŀǊŎƘƛƴƎ ŦƻǊ ǎƻƭŀǊ ƴŜǳǘǊƛƴƻ ŀōǎƻǊǇǘƛƻƴ ǿƛǘƘ ǘƘŜ 59!t-ослл ŜȄǇŜǊƛƳŜƴǘέ ςVeronika Shalamovain Neutrinos 2A

ά[ŀǘŜǎǘ ǊŜǎǳƭǘǎ ŦǊƻƳ ǘƘŜ b9²{-D ŘŀǊƪ ƳŀǘǘŜǊ ŜȄǇŜǊƛƳŜƴǘέ ςJean-Marie Coquillatin Dark Matter 6B

ά[ŀǘŜǎǘ ǊŜǎǳƭǘǎ ŦǊƻƳ ǘƘŜ 59!t-ослл ŜȄǇŜǊƛƳŜƴǘ ŀǘ {bh[!.έ ςSimon Viel in Dark Matter 6B

άtL/h-пл[ .ǳōōƭŜ /ƘŀƳōŜǊ {ǘŀǘǳǎ ŀƴŘ CƛǊǎǘ wŜǎǳƭǘǎέ ςColin Moore in Dark Matter 6B

ά[ŀǘŜǎǘ ǊŜǎǳƭǘǎ ŦǊƻƳ ǘƘŜ {9b{9L ŜȄǇŜǊƛƳŜƴǘ ƻƴ ǎǳō-DŜ± ŘŀǊƪ ƳŀǘǘŜǊ ǎŜŀǊŎƘŜǎέ ςAna Martina Botti in Dark Matter 7B

ά/ƻƴŦƛǊƳŀǘƛƻƴ ƻŦ ǘƘŜ ŜȄŎŜǎǎ ƻŦ ƛƻƴƛȊŀǘƛƻƴ ŜǾŜƴǘǎ ƛƴ 5!aL/ ŀǘ {bh[!. ǿƛǘƘ ǎƪƛǇǇŜǊ //5ǎέ ςMichelangelo Trainain Dark Matter 7B

άNeutrinolessdouble-ōŜǘŀ ŘŜŎŀȅ ǎŜŀǊŎƘ ǿƛǘƘ {bhҌέ ςValentina Lozzain Neutrinos 3A

άл˄ʲʲ ¢ŀǊƎŜǘ hǳǘ !ƴŀƭȅǎƛǎ ŦƻǊ ǘƘŜ {bhҌ 9ȄǇŜǊƛƳŜƴǘέ ςBen Tam in Poster B
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SNOLAB Science is making an impact at TAUP 2023
ά9ǾŜƴǘ wŜŎƻƴǎǘǊǳŎǘƛƻƴ ƛƴ ǘƘŜ {bhҌ 9ȄǇŜǊƛƳŜƴǘέ ςTereza Kroupovain Poster B

άbŜǳǘǊƛƴƻ ǇƘȅǎƛŎǎ ǿƛǘƘ {bhҌέ ςTanner Kaptanogluin Neutrinos 7B

άOscura: Dark Matter search with 10 kg of skipper-//5έ ςNathan Saffoldin Dark Matter 1A

άbƻǾŜƭ Ƴǳƭǘƛ-channel skipper-//5 ǇŀŎƪŀƎŜǎ ŦƻǊ ǘƘŜ h{/¦w! ŜȄǇŜǊƛƳŜƴǘέ ςAna Martina Botti in Poster A

άwŜŀŘƻǳǘ ŜƭŜŎǘǊƻƴƛŎǎ ŘŜǾŜƭƻǇƳŜƴǘ ŦƻǊ ǘƘŜ h{/¦w! ŜȄǇŜǊƛƳŜƴǘέ ςAna Martina Botti in Poster A

άaŜŀǎǳǊŜƳŜƴǘǎ ŦǊƻƳ I![hέ ςStephen Sekulain Poster B

ά5ƛǎŎƻǾŜǊƛƴƎ ǘƘŜ ƻǊƛƎƛƴ ƻŦ ƳŀǘǘŜǊ ǿƛǘƘ ƭƛǉǳƛŘ ȄŜƴƻƴ neutrinolessdouble-beta decay detectors: nEXOŀƴŘ ōŜȅƻƴŘέ ςSammuleSangiorgio

άhǇǘƛƳƛȊƛƴƎ 9ƴŜǊƎȅ wŜŎƻƴǎǘǊǳŎǘƛƻƴ ŦƻǊ nEXOέ ςClarke Hardy

ά[9D9b5-1000: A Ton-Scale Search for NeutrinolessDouble-Beta Decay in Ge-тсέ ςVincente Guiseppe

άbŜǳǘǊƻƴ ±Ŝǘƻ LƴǎǘǊǳƳŜƴǘŀǘƛƻƴ ŦƻǊ [9D9b5-млллέ ςMichele Morella in Poster B

ά{ŜŀǊŎƘƛƴƎ ŦƻǊ .ŜȅƻƴŘ-Standard-Model Physics with LEGEND-млллέ ςSamuel Watkins in Poster B

ά{bhҌ ¢ŜƭƭǳǊƛǳƳ tǳǊƛŦƛŎŀǘƛƻƴ ŀƴŘ [ƻŀŘƛƴƎ ŦƻǊ Neutrinoless5ƻǳōƭŜ .Ŝǘŀ 5ŜŎŀȅ {ŜŀǊŎƘέ ςSteve Biller and Szymon Maneckiin Poster B
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SNOLAB Science is making an impact at TAUP 2023

ά[ƻǿ .ŀŎƪƎǊƻǳƴŘ aŜŀǎǳǊŜƳŜƴǘ tǊƻƎǊŀƳ ŀǘ {bh[!.έ ςIan Lawson in UG Labs 2

ά!ƴ L/t-a{ ōŀǎŜŘ Řǳǎǘ ƳƻƴƛǘƻǊƛƴƎ ƳŜǘƘƻŘƻƭƻƎȅ ǘƻ ŜǾŀƭǳŀǘŜ Řǳǎǘ ōŀŎƪƎǊƻǳƴŘ ƳƛǘƛƎŀǘƛƻƴ ǇǊƻŎŜŘǳǊŜǎέ ςMaria Laura di Vacriin UG Labs 2

ά¦ǇƎǊŀŘƛƴƎ Radiopurity.orgΥ ŀ /ƻƳƳǳƴƛǘȅ aŀǘŜǊƛŀƭ !ǎǎŀȅ 5ŀǘŀōŀǎŜέ ςStephen Sekulain UG Labs 2

ά¢ƘŜ ǊŜǎŜŀǊŎƘ ŀƴŘ ŘŜǾŜƭƻǇƳŜƴǘ ǇǊƻƎǊŀƳ ŀǘ {bh[!.έ ςJeter Hall in UG Labs 1 (this talk!)

Apologies if the list is incomplete.
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Community Development

ωRotating cohort of 15 co-op students are critical to the capability development

ωDeveloping Summer lectureship and scientific affiliates program

Students attending the third Canadian Astroparticle Summer Student Talk competition

(a collaboration of SNOLAB, Laurentian University, and the McDonald Institute) 

https://indico.cern.ch/event/1299890/

https://indico.cern.ch/event/1299890/
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Capability Development

ωCryogenicsare in many experiments. The lab plans to 

target this area for development of expertise.

ωRadonis a fact of life underground, and a critical 

background concern for most current experiments. 

The lab plans to target this area for development of 

capability and expertise.

ωThe project management office is fully staffed, 

accelerating scientific excellence.

ωCommunity levels of HPGescreening capacity appear 

sufficient for current and future use. No plans for 

development.

ωThe community has asked for an increased focus on 

lab environment monitoring, so we are developing 

capability in monitoring seismic activity, radon levels, 

dust levels, temperature, pressure, etc.

ωEngineering support continues to develop expertise 

in requested disciplines including seismic modeling.
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Radon assay and mitigation is a key component of 
our development program

Student Ana Molina Colinapreparing a salt bath to 

remove moisture from a radon assay of humid air.

Yusuf Ahmed is working on a better radon trap, and a 

source to calibrate that trap.

These students worked with SNOLAB staff Lina Anselmo, Aleksandra 

Bialek, and Nasim Fatemighomi



14

New radon detectors are being built at SNOLAB

ωImplementing small spherical proportional counters (a la NEWS-G) as a potential way to get beta 

sensitivity and lower backgrounds (led by Pierre Gorel)

ωNew Lucas cell counters at the lowest background achieved in SNO (led by Nasim Fatemighomi)

Lauren Fearnwas able to observe first radon alpha decays in a 

stainless steel spherical proportional counter

Background goal of

<1 Rn-222/week.

Best detectors currently at 

~4/day.

Mark Volincreated a Bateman equation solver and 

simulator to help with radon counting
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SNOLAB is investing research time in improving 
operations

ωProject to apply machine learning to oxygen sensor data to predict failures 

(led by Stephen Sekulaand Allan Barr)

Katherine Latosinskyinvestigated new analysis techniques to 

predict oxygen sensor failures. 
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SNOLAB is measuring the laboratory backgrounds

ωProject to deploy neutron and gamma survey counters throughout the laboratory 

(led by SteffonLuomo)

Tatum Channing deployed a set of over 100 bubble detectors to 

measure the fast neutron flux in SNOLAB



Background Characterization Capabilities

ÅHPGeCounters

ÅXIA Alpha counter (surface)

ÅRadon emanation measurements

ÅNew ICPMS

ÅRadon monitoring

Assay Capabilities

Underground Background Measurements

ÅRadon  (DurridgeRAD7 continuous monitoring)

ÅNeutron Backgrounds (Bubble Technology BDS System - 144 detectors at 6 

thresholds)

ÅGamma Backgrounds: (2 NaIDetectors ςDetailed spectra up to 3 MeV)

ÅEMI Backgrounds:  (RIGOL Spectrum Analyzer ς9 kHz to 7.5 GHz)

{ŜŜ ǘŀƭƪ ōȅ Lŀƴ [ŀǿǎƻƴΩǎ ƛƴ ǘƘŜ ¦ƴŘŜǊƎǊƻǳƴŘ [ŀō ǎŜǎǎƛƻƴ н
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SNOLAB is enhancing the gamma counting with 
coincidence capability

ωDual HPGedetector deployed by Health Canada for nuclear forensics

ωSNOLAB is working to improve sensitivity to isotopes with gamma-gamma coincidences (and gamma-beta)

(led by Ian Lawson, SteffonLuomoand the rest of the low backgrounds group)

Maxwell Bridgewater simulated and analyzed coincident events 

to understand potential MDA improvements Beta-gamma coincidence calibration using a Xe-

133 sample from Health Canada
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SNOLAB has a focus on cryogenics operations

ωUnderground liquid nitrogen production since 2022 (supplies most of the lab needs)

ωIŀǾŜ ƭŜŀǊƴŜŘ ǎƻƳŜ ƻǇŜǊŀǘƛƻƴŀƭ ƛǎǎǳŜǎ ǿƛǘƘ ǘƘŜ ŀǊƎƻƴ ƛƴ ǇǊŜǎǎǳǊŜ ǎǿƛƴƎ ΨƴƛǘǊƻƎŜƴΩ ǎȅǎǘŜƳǎ

ωTeam is working on reliability and remote operations (led by Lee Herechukand the systems 

operator team)

ωCUTE (shielded dilution refrigerator) has been operational since 2020, can run for weeks 

unattended (led by Andy Kubikand Wolfgang Rau and the CUTE team)

ωTwo new projects funded, Marie Curie fellowship and a Qubit project
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SNOLAB has a focus on clean operations

ωICPMS will be first used to perform routine QA/QC on the ultra pure water we produce (led 

by SharayahRead)

ωDust measurements of actual radioactive fallout successfully guiding operations (see talk by 

Maria Laura di Vacriin UG Labs 2)
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Final Thoughts

ωSNOLAB is a world-class underground laboratory in Canada with the lowest muon fluxes available

ωThe experiments are the highest priority, but we have been able to accomplish some research and 

development projects to improve the infrastructure

ωHave not covered the full scope of the program (not even the co-op students)

ωThere is a wealth of future research and development topics to improve our support of the science 

at SNOLAB

ωWe are always looking for new ways to collaborate on future experiments or infrastructure R&D
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Questions?


